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Description 

[0001] The present invention relates to a method ac- 
cording to the pre-characterising clause of Claim 1 , and 
a welding installation according to the pre-characteris- s 
ing part of claim 4. 

[0002] A method of this type is generally known in the 
prior art (See FR-2 045 145). For instance, for example 
for laying pipelines on land or in the sea, use is made of 
a welding robot to which pipe sections are fed. After two 10 
pipe sections have been welded to one another, the 
welding robot is moved over a length which corresponds 
to the length of one pipe section and welding is repeat- 
ed. That is to say the resulting piping string is stationary 
with respect to the environment. If appropriate, a trench 1 5 
is excavated after welding, in which trench the pipe is 
placed with the aid of cranes and the like. 
[0003] A method of this type cannot be used for weld- 
ing piping strings in buildings such as greenhouses. Af- 
ter all, if the welding robot had to move in the building 20 
after welding the piping string, this would mean such a 
robot would have to make particularly inefficient to and 
from movements because frequently more than one line 
has to be laid in a bay. Such lines are in particular heat- 
ing lines, which, moreover, are used for guiding carts 25 
(radiator tube rail carts). It is for this reason that to date 
welding of such piping strings strings is carried out by 
hand, with all the associated disadvantages. On the one 
hand, highly skilled and expensive staff are needed and 
there are high demands in respect of continued concen- 30 
tration during welding. Moreover, special checking of the 
welds produced is required, whilst the production of the 
welders concerned is limited. 
[0004] French Patent Publication 2 045 145 discloses 
a pipe laying/welding installation in which pipes are fed 35 
in the transverse direction to a mobile welding installa- 
tion and welded onto the piping string string already laid, 
after which the welding installation is then moved. That 
is to say the piping string which has been laid is not 
moved. 40 
[0005] The aim of the present invention is to improve 
the method described above in such a way that said 
method can be mechanised at least to a major extent. 
[0006] This aim is achieved with a method as de- 
scribed above which has the characterising features of 45 
Claim 1. 

[0007] The invention is based on the insight that the 
welding robot does not, as in the prior art, move while 
the piping string is stationary, but that the welding robot 
is stationary while the piping string is pushed out of the 50 
welding robot. Consequently it is possible in a simple 
manner, starting from one position, to produce a number 
of piping strings in succession, that is to say, for exam- 
ple, five piping strings can be produced for one bay. 
Joining to bends can be carried out at a later stage, 55 
which joining can be carried out in the conventional 
manner by manual welding. After producing a number 
of piping strings in this way, the installation according to 



the invention is, in accordance with the method de- 
scribed above, moved on in a direction essentially per- 
pendicular to the piping strings to the next bay in the 
greenhouse, where a further number of piping strings 
are produced. 

[0008] A pipe section length of about 7 metres may 
be mentioned as an example, the length of the green- 
house concerned being about 70 metres. 
[0009] With the construction according to the inven- 
tion it is particularly efficient to work from the centre 
gangway of two greenhouse areas. With an embodi- 
ment of this type preferably more than one welding robot 
will be present, one welding robot working towards one 
side from the centre gangway and the other welding ro- 
bot working towards the other side. 
[0010] To be efficient, it is necessary to join at least 
four pipe sections to one another to form a piping string 
using the method described above. After all, in all other 
cases welding by hand is more efficient. 
[001 1] According to an advantageous embodiment of 
the method according to the invention, both welding and 
removal take place at some height above the floor sur- 
face of the greenhouse. In this way the piping strings 
are located somewhat higher than the ultimate fixing po- 
sition and can subsequently simply be lowered. This dis- 
penses with the heavy work of lifting the piping strings 
as is customary in the prior art, where the pipe sections 
are first joined on the ground and are then raised. 
[0012] The method described above also has the ad- 
vantage that only the centre gangway of the greenhouse 
is occupied during welding. That is to say other activities 
can take place in the remaining area of the greenhouse, 
or it is possible that the remaining area of the green- 
house is not yet ready to be walked on. 
[001 3] The invention also relates to an installation for 
carrying out the method described above. This installa- 
tion for producing a piping string from pipe sections by 
welding in a building such as a greenhouse comprises 
a welding robot provided with discharge means for said 
welded pipe sections and guide means adjoining the 
discharge from said welding robot, which guide means 
have a length of at least four times the length of the pipe 
sections. 

[0014] As indicated above, said installation is prefer- 
ably provided with a drive for moving in a direction es- 
sentially perpendicular to the centre line of the piping 
string which has just been welded. 
[001 5] Certainly in the case of longer piping strings it 
is necessary to provide a guide for the piping string 
which is moved out of the welding robot. Once the piping 
string concerned is complete, a wave movement of the 
piping string can be achieved by lifting the start of the 
string upwards, with the result that said piping string is 
ejected from the guide and the guide can be used for 
the production of the next piping string. 
[0016] fn order to be able to carry out welding in an 
elevated position, the welding installation preferably 
consists of a subframe and a height-adjustable working 
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platform on which the welding robot is mounted. The dis- 
charge means are constructed in such a way that the 
piping string is pushed away with some force and are 
preferably constructed as wheels or rollers engaging on 
the piping string. s 
[0017] If work is carried out from the centre gangway 
and there is a greenhouse construction on either side 
thereof, it is preferable to work with two welding robots, 
each of which operates in one direction. 
[0018] The invention will be explained in more detail 10 
below with reference to an illustrative embodiment 
shown in the drawing. In the drawing: 

Fig. 1 shows a perspective view of the installation 
according to the present invention installed in the is 
centre gangway of a greenhouse; 
Fig. 2 shows, diagrammatical ly, a front view of the 
installation according to the present invention; and 
Fig. 3 shows a top view of part of the installation 
according to the invention, from which further struc- 20 
tural details can be seen. 

[0019] In the figures the installation according to the 
invention is indicated in its entirety by 1 . This installation 
consists of a subframe 2 provided with a drive, which is 25 
not shown in more detail, for two caterpillar tracks 22. A 
working platform 4 is mounted on the subframe 2 via a 
scissors construction 3. The height of the working plat- 
form 4 with respect to subframe 2 can be adjusted from 
controls 1 5 on working platform 4. This adjustment can 30 
be achieved with the aid of a hydraulic system, which is 
not shown. 

[0020] In addition to controls 1 5, there are two welding 
robots 5, 6 on the working platform 4 (see Fig. 3). Each 
welding robot consists of two chucks 23 and a welding 
head 24. Here welding head 24 is constructed as a so- 
called MAG welding head, the power source being indi- 
cated by 25 and the gas supply by 16. Wire is obtained 
from store 27. Chucks 23 are rotatably mounted. A 
number of discharge rollers 8 and a number of feed roll- 
ers 7 are on either side of the chucks 23. The start of 
piping string 19 protrudes from discharge rollers 8, 
whilst feed rollers 7 engage on a pipe section 20. 
[0021] A feed conveyor 9 consisting of a telescopic 
system (hydraulic) on which a number of supporting 
belts 10 are fitted is provided for each welding robot. A 
magazine 11 for storing pipe sections 20 is provided, as 
are conveyor devices 26, 28. 

[0022] A guide system consisting of a discharge chan- 
nel 12 of appreciable length (tens of metres), which is so 
provided with bearing rollers 18 at regular intervals, ad- 
joins the welding robots on the discharge side. 
[0023] Fig. 1 shows, diagrammatically, a greenhouse 
comprising uprights 1 4 and auxiliary trusses 1 7. The dis- 
charge channels 12 are located on such auxiliary truss- ss 
es. 

[0024] The installation described above functions as 
follows. As can be seen from Fig. 1, installation 1 is lo- 
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cated in the centre gangway 1 3 of a greenhouse. A pipe 
section 20 is moved downwards from magazine 11 and 
engaged either by conveyor device 26 or conveyor de- 
vice 28 and moved either onto the supporting belts 10 
of welding robot 5 or supporting belts 10of welding robot 
6. On rotation of the supporting belts, the pipe section 
20 concerned is brought into the position as shown re- 
ferring to welding robot 6 in Fig. 3. The pipe section 20 
concerned is then moved to the right by feed rollers 7 
through the chuck 23 some distance away from the free 
end of piping string 19 or in contact with the latter. The 
chucks 23 are then rotated and welding is carried out. 
Piping string 19 is then moved with the aid of discharge 
roller 8 further to the right along the discharge channel 
12. This is facilitated by the presence of bearing rollers 

18 in the discharge channel. The feed and discharge 
rollers 7, 8 are opened on receiving the pipe concerned 
and then close when engaging the pipe. If a piping string 

19 has been completed by welding, the piping string 1 9 
is swished out of discharge channel 1 2 by lifting it slightly 
close to the free end thereof and the next piping string 
can be produced. As an example, a length of 70 metres 
is produced by welding 10 pipe sections to one another. 
The piping strings remain resting on the auxiliary trusses 
17 and are subsequently fixed in suspension hooks or 
other auxiliary constructions, which are fixed to upright 
14. The fixing can be definitive or temporary. Welding 
robot 5 performs the same operations at the same time, 
pipe sections 20, of course, being fed in after pipe sec- 
tions have been fed to welding robot 6. A particularly 
high work rate can be obtained in this way. 
[0025] After the piping strings have been brought into 
the desired position, the end section, which in general 
will be a bend, is fixed by hand and connection to the 
boilerhouse and the like is provided. 
[0026] It will be understood that in this way it is no 
longer necessary to lay the pipes one after the other in 
the greenhouse and then to weld these. It is possible to 
load the pipe sections in the magazine 11 in a single 
central point. The pipe sections can be loaded in bun- 
dles, for example using a fork lift truck. It will be under- 
stood that it is possible to work at any height, as a result 
of which in any event hoisting the piping strings at a later 
stage is avoided as far as possible. The installation de- 
scribed above can be of compact construction and can 
be transported in a simple manner in a truck and unload- 
ed at the site where the work is to be carried out. 
[0027] Although the installation has been described 
above with reference to a preferred embodiment, it must 
be understood that numerous modifications can be 
made thereto without going beyond the scope of the 
present application. This scope is determined solely by 
the appended claims. For instance, it is possible to in- 
stall a single welding robot or to install two robots work- 
ing in the same direction. 
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Claims 



PatentansprUche 



1- Method for providing a piping string in a building, 1 
such as a greenhouse, comprising providing a 
number of pipe sections and welding said sections 5 
to one another to form a piping string, the pipe sec- 
tions being fed to the welding location and welded 
to one another in said location, characterised In 
that welding is carried out in a stationary location 
in said building and the welded pipe sections are w 
then removed from said stationary welding location 
in the direction of the centre line of said joined pipe 
sections to a terminal boundary of said building, the 
welding location remaining stationary and by con- 
necting a further pipe section by welding. 15 

2. Method according to claim 1, wherein welding is 
carried out using a welding robot which, after the 
production of one or more piping strings, is moved 
in a direction essentially perpendicular to the centre 20 2. 
line of said piping strings. 

3. Method according to claim 1 or 2, wherein welding 
and discharge of the piping strings takes place 
some distance above the floor of said building. 25 

4. Welding installation for producing a piping string 3. 
from pipe sections by welding in a building such as 
a greenhouse (21), comprising a welding robot (5 
6), characterised in that said robot is provided with 30 
discharge means (8) for said welded pipe sections 
and guide means (12) adjoining the discharge from 4. 
said welding robot, which guide means have a 
length of at least four times the length of the pipe 
sections. 35 

5. Welding installation according to claim 4, provided 
with a drive for moving essentially perpendicular to 
the centre line of said piping string. 



40 

6. Welding installation according to claim 4 or 5, 
wherein said guide means comprise a section pro- 
vided with bearing means (18) at regular intervals. 

7. Welding installation according to one of claims 4-6, 45 
wherein the welding installation comprises a sub- 
frame (2) and a working platform (4), the welding 
robot being mounted on said working platform and 
said working platform being adjustable in height 
with respect to said subframe. so 

8. Welding installation according to one of the claims 
4-7, wherein said discharge means (8) comprise 
wheels which engage on the piping string. 



Verfahren zur Bereitstellung eines Rohrstrangs in 
einem Gebaude, wie zum Beispiel einem Gewdchs- 
haus, bei dem man mehrere Rohrabschnitte bereit- 
stellt und zur Bildung eines Rohrstrangs miteinan- 
der verschweiBt, wobei die Rohrabschnitte der 
SchweiBstelle zugefUhrt und dort miteinander ver- 
schweiBt werden, dadurch gekennzeichnet, daB 
das VerschweiBen an einer stationdren Stelle in 
dem Gebaude durchgefuhrt wird und die ver- 
schweiBten Rohrabschnitte dann von der stationa- 
ren Schwei&stelle in Richtung der Mittellinie der mit- 
einander verbundenen Rohrabschnitte zu einer 
Endbegrenzung des Gebaudes entfemt werden, 
wobei die Schwei&stelle stationer bleibt, und ein 
weiterer Rohrabschnitt durch SchweiBen verbun- 
den wird. 

Verfahren nach Anspruch 1, bei dem das Schwei- 
ften unter Verwendung eines Schweifiroboters 
durchgefuhrt wird, der nach der Herstellung eines 
oder mehrerer Rohrstrange in einer im Wesentli- 
chen senkrecht zur Mittellinie der Rohrstrange ver- 
laufenden Richtung bewegt wird. 

Verfahren nach Anspruch 1 oder 2, bei dem das 
SchweiBen und AbfDhren der Rohrstrange in einem 
gewissen Abstand Ober dem Boden des Gebaudes 
erfolgt. 

SchweiBanlage zur Herstellung eines Rohrstrangs 
aus Rohrabschnitten durch Schwei&en in einem 
Gebaude, wie zum Beispiel einem Gewachshaus 
(21), die einen SchweiBroboter (5, 6) umfaBt, da- 
durch gekennzeichnet, daB der Roboter mit Ab- 
fuhrmitteln (8) fur die verschweiBten Rohrabschnit- 
te und sich an der AbfOhrung vom SchweiBroboter 
anschlieUenden Fuhrungsmitteln (12) versehen ist, 
wobei die LSnge der Fuhrungsmittel mindestens 
das Vierfache der Lange der Rohrabschnitte be- 
tragt. 
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Welding installation according to one of claim 4-8, 
wherein said welding installation comprises two 
welding robots working in opposing directions. 



5. SchweiBanlage nach Anspruch 4, die mit einem An- 
trieb zur im Wesentiichen senkrecht zur Mittellinie 
des Rohrstrangs verlaufenden Bewegung verse- 
hen ist. 

6. SchweiBanlage nach Anspruch 4 oder 5, bei der die 
FQhrungsmittel einen Abschnitt umfassen, der in 
gleichma&igen Abstanden mit Lagermitteln (18) 
versehen ist. 

7. SchweiBanlage nach einem der AnsprUche 4 - 6, 
die einen Nebenrahmen (2) und eine Arbeitsplatt- 
form (4) umfaBt, wobei der Schwei&roboter an der 
Arbeitsplattform angebracht ist und die Arbeitsplatt- 
form bezQglich des Nebenrahmens hdhenverstell- 
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bar ist. 

8. Schwei&anlage nach einem der Anspruche 4-7, 
bei der die Abfuhrmittel (8) Rdder umfassen, die an 
den Rohrstrang angreifen. 5 

9. Schweiftanlage nach einem der Anspruche 4-8, 
die zwei in entgegengesetzten Richtungen arbei- 
tende Schweiliroboter umfalit. 

10 

Revendications 



6. Installation de soudage selon la revendication 4 ou 
5, dans laquelle ledit moyen de guidage comprend 
une section equipee de moyens de support (18) a 
des intervalles reguliers. 

7. Installation de soudage selon I'une quelconque des 
revendications 4 a 6, dans taquelle ('installation de 
soudage comprend un chassis auxiliaire (2) et une 
plate-forme de travail (4), le robot de soudage etant 
monte sur ladite plate-forme de travail et ladite pla- 
te-forme de travail etant reglable en hauteur par 
rapport audit chassis auxiliaire. 



1. Proc6de pour procurer une file de tuyauterie dans 
un bdtiment tel qu'une serre, comprenant le fait de f 5 
procurer un certain nombre de sections de tuyaux 
et le fait de souder fesdites sections Tune d I'autre 
pour former une file de tuyauterie, les sections de 
tuyaux etant alimentees au poste de soudage et 
etant soudees Tune a I'autre dans ledit poste, ca- 20 
ract6rfs6 en ce que le soudage est mis en oeuvre 
a un poste stationnaire dans ledit batiment et les 
sections de tuyaux qui ont ete soudees sont alors 
retirees dudit poste de soudage stationnaire dans 
la directibh^e^la^lign^ meliaWdesdifes sections 25 
de tuyaux jointes jusqu'a une limite terminate dudit 
batiment, le poste de soudage restant stationnaire 
et en reliant une section de tuyau supplemental 
par soudage. 

30 

2. Procede selon la revendication 1, dans lequel le 
soudage est mis en oeuvre en utilisant un robot de 
soudage qui, apres la production d'une ou de plu- 
sieurs fifes de tuyauterie, se deplace dans une di- 
rection essentiellement perpendiculaire a la ligne 35 
mediane desdites files de tuyauterie. 



8. Installation de soudage selon Tune quelconque des 
revendications 4 a 7, dans laquelle ledit moyen de 
decharge (8) comprend des roues qui entrent en 
contact avec la file de tuyauterie. 

9. Installation de soudage selon I'une quelconque des 
revendications 4 a 8, dans laquelle ladite installa- 
tion de soudage comprend deux robots de soudage 
travaillant dans des directions opposees. 



3. Procede selon la revendication 1 ou 2, dans lequel 
le soudage et la decharge des files de tuyauterie 
ont lieu a une certaine distance au-dessus du sol <o 
dudit batiment. 



4. Installation de soudage pour la production d'une file 
de tuyauterie a partir de sections de tuyaux par sou- 
dage dans un batiment tel qu'une serre (21 ) t com- 45 
prenant un robot de soudage (5, 6), caract6rfs6 en 
ce que ledit robot est muni d'un moyen de decharge 
(8) pour lesdites sections de tuyaux soudes et un 
moyen de guidage (12) en position adjacente a la 
decharge dudit robot de soudage, ledit moyen de so 
guidage possedant une longueur qui represente au 
moins quatre fois la longueur des sections de 
tuyaux. 



5. Installation de soudage selon la revendication 4, 55 
equipee d'une commando pour un deplacement es- 
sentiellement perpendiculaire £ la ligne mediane de 
ladite file de tuyauterie. 
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